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UN1TED ,SATËS PATENT, OFFICE 
i601,76 
Db0rh  "Mtbts 'C0rporati6h, Highd 
ch«,,  ,'c0zti0n of lawrë 
VïiëtiSpttbr 3, 149,SCai So. ïf4,035 
 1.Claire. (C13739-) 
ig: lo1i: i1 fië .foàëO n :the sseS ohè: gnWgggkging Surfaces :bf 4m - 
16a]-ë- rêgi0s 0 $h'e.hffe  ddoldb0d Of '-e Së6i.fiC:::uè :f:tis- 
u :1.. 6tër:bjees /vutes there0L wfil becomL sweeps, or other soil woAg .tS :rdJoe the !ifi.dëSgitaflëSeipon, kenîn. èenjaCtibn - 
reui:ed'-rcièeff6rtWitutYelyffet - 10 @:ih :$he :tcëa:»sheët of :dings 6n which, 
ing :their s6il ':Werig : eh?aerisies-bas 16g by y 0f prëferêd'eaple enly, is ills$?ted 
ocCupid :he 'ttetî Of the ,g.ricùl:ural :in- bne6if-aprs f0r.'carr.yi-outthe :meth- 
du. HoWëve, :ch esl brk .eYebre off ::ëf:i iuvCtîÙn¤ 
hd .'to::pro'ceed m0rror'lëSs:«n  'cüt :and 'try" Oh te 'dawings: 
bais,'due:primaily.:a¢6ple«lack:f:measu  15 =gu'e : isa. side elevaonal 
ing technique or equipment for «C5hg he Vèi6l::çi0w ibdg:a:moldb0ard which.:has 
relative performance of different designs. Thëre e/bdïfied.'ary buhe:soil:pressureas- 
are, 0f ourSe, instumen«vailble f6r me$ur - ùig ëthod f .thiS-in9etiom 
i.ng-the overatl traCtive.effrt reqUtred  ç.ling .igure .2 ïs .an èn.lgrge eale, partial .sectional 
grfforkig plemé thugh.the Soil,-but 20 vIë:aen bn the plae:2 ,of  gure 1. 
mëasrémen of thi:s :e are 0f iitle 9a-le i.n irè:3-. an erd scae, fragmentary.ele- 
dëterming heth -'y prttcula local ,con- vatnl èW: of the .back or nonworkng .surface 
figurationof t:e s6il w6r.surface::f.thWira- of the moldboard of the pl0W of..gurel. 
pIënt-eons$utC:n :set vr .a li.abfllty : the :ure4 is .a. scheatic .cirit--dia.gram l-lus- 
performance ' of the OEmplemen$. rtheore, 25 trdtinffthe :ele$trical ci.rCuit.-employed:in-carry- 
thére ure- so .many differet .soils: in .the :world ing :out the method of $his *vention. 
and t.heir characteristics vary so widely and-.un- AS sh0wn on he drawi,ngs: 
pre$ctably that çhe performance of any pgicu- ,It.,s,:»of gourse, obvious to hose -sk]i!ëd .in he 
lar::design of spil work-ng::l n-$hç.. fferent grt.thgta subsnal:degree0f,pressureis exerd 
sbfls could.no be,etiably prected witht ac- 30 by the soil upon---$he or-ng surf.aces .of any 
ual tes in all such soils, ground workg ,implement as such :ironie.ment is 
arm-.eqpment derniers have long been in advanced through $he -soil. Such .pressure, 
agreement that very sigflcant information for couple with*the-movementof thg:implement rel- 
the improvement 0f :il w0rng implents aive to ,the :sofl, .ierly resul in the rea- 
could be obtained if the relative soil pressures 35 tion of friction betwn all of he-s0l engaing 
ëërea'bn ibibeaïië¥b$ib Of tHe 'r6ù'nd sfçes ;of -$he 4mplement :and 'the -soil rough 
engaging surface of the implemë bhiWeàs- whih -such .surfaees «re moved, tn accordance 
ured or ii$, Pi5 0 t:fnVention, no with.this invent-ion,.e.-iative..m9ut'5 such 
satisfactory method was kno for determining frieti0n4s mëu?èdat 4oca, lized regions on he 
èiative. soil pressures on locaHzed areas',' te 40 sofièng«gng,surface-by-mçuring the vaiaçions 
ground engaging surfaces, of soil working imple- in ,mprative of such .locatized rqgio which 
men, such  fe:sc6uihg fices of plows, afe.produCed as.the ptement .i - pptled hroug h 
cultiYat sweeps, and $Wke. hCÜund. Since-hevelocity-of-a.porto of 
:A6crdily, if is an object'of 'th invëffion, to ghe :worng sfacë,of e implement reta$ive, to 
provide an unusually simple yet effective method 45 the soit is substantially constant, it neceily 
for measuring the relative soil pressures exerted follows that the aforementioned temperature 
on vario localized ferons of the soil engaging variations are a rect fction of the soil pres- 
surfaces of a farm implement, sure upon the vario locazed regions and may 
A further object of this invention is to provide erefore be accately utilized to indicate the 
a method for relative determination of locad 50 relative soil pressures exerted un any selected 
soil pressures on the worng surface of a fa localized regio on the worng surface of an 
implement !nvolving the use of a simple and re- implement. 
liable measuring apparatus which may be con- More speciflcally, this invention contemplates 
veniently employed in actual fleld test, the measurement of such locaHzed temperate 
A particutar object of this vention is  pro- 55 variatio by the mounting of a suitable tempera- 
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ture responsive element on the back surfaces of 
the selected local regions of the soil working sur- 
ïace. For example, a thermocouple may be 
mounted in intimate contact with the back sur- 
face of each localized region for which soil pres- 
sure comparisons are desired. 
Referring fo ligures 1 through 3, there is illus- 
trated a particularly convenient method of 
mounting the thermal responsive units on a soil 
working implement so as to be respectively re- 
sponsive to the temperatm'e variations of vari- 
ous regions of the soil working surface of the 
implement. While the principles of this inven- 
tion may obviously be applied to any type of 
soil working implement, the particular applica- 
tion thereof herein illustrated is in connection 
with the measurement of relative localized soil 
pressures upon the moldboard ! ! of a plow bot- 
tom 10. The front face Ia of moldboard ! bas 
the usual complex curvature configuration and 
is, of course, highly polished fo reduce the fric- 
tional drag of soils passing in contact therewith. 
To determine the relative soil pressure at any 
localized region on the front face !la of mold- 
board , the rear face b is recessed at such 
region, as by having a hole 12 formed therein, 
and such recesses are provided af each region on 
the moldboard where if is desired to ascertain 
the relative soil pressure. Each recess !2 extends 
into the moldboard !  fo a substantial extent but 
does not break through the working surface | |a, 
and leaves a reduced thickness wall portion  c 
at each region where soil pressm'e comparisons 
are desired. A thermocouple unit |3 is then pro- 
vided for each of the recesses |2. Each thermo- 
couple unit has, of course, two dissimflar metal 
juinctures, and one juncture |3a is mounted in 
the corresponding recess |2 in intimate engage- 
ment with the bottom of such recess. The other 
dissimilar metal juncture | 3b of each thermocou- 
ple unit |3 is exposed to any suitable reference 
temperature, such, for example, as by being at- 
tached to a relatively massive metallic reference 
temperature block 4. 
As is well known, each thermocouple unit 
will function to generate a small voltage which 
is proportional to any variations in temperature 
of the one juncture |3a relative to the juncture 
3b. Such voltage variations are indicated or 
recorded by conventiongl apparatus which may 
be conveniently carried either, directly on the 
frame (hot shown) which supports the plow 9 
or on the prime mover (hOt shown) which pulls 
the plow through the soil. or example, the 
various thermocouple units |3 may be connected 
through a conventional selector switch unit 
to an indicating and recording device | 6. Selec- 
for switch 6 may be either of the manual or 
motor-driven type as may be desired. The 
dicating and recording device likewise constitutes 
a well known apparatus and functions simply as 
a voltmeter serving to indicate the voltage gen- 
erated in the particular thermocouple unit 
to which if may be connected by the selector 
switch J6. If desired, the indicating and record- 

4 
ing device ! 6 may include a recording type volt- 
meter so that an inked record is produced for 
each particular test run. 
When the aforedescribed connections have been 
5 ruade, the ground working implement is then 
pulled in the normal manner through the soil, 
the only precaution being fo insure that the 
working depth of the implement is sufiicient to 
immerse the particular localized regions which 
10 are under study. As the implement is pulled 
through the soil, the soil pressures on the vari- 
ous regions of the working surface of the 
plement will result in frictional effects being 
exerted on such working surface and hence the 
]5 temperatures of the various localized regions of 
the working surface will vary as a function of 
such soi] pressures. The temperature variations 
are in turn translated into electrical variations 
by the thermocouple units 13, and the electri- 
20 cal variations are indicated and/or recorded by 
the indicating and recording device 
Accordingly, if is apparent that this inven- 
tion provides an unusually simple yet reliable 
method of measurement of the relative soil pres- 
5 sures exerted upon any selected localized regions 
of the soil working surfaces of an implement, 
and the result of such measurements will obvi- 
ously materially benefit design studios looking 
ward improvement of the draft characteristics of 
0 soil working implements.. 
It will, of course, be understood that many de- 
tails of construction may be varied through a 
wide range without departing from the prin- 
ciples of this invention and if is, therefore, hot 
35 the purpose fo limit the patent granted hereon 
otherwise than necessitated by the scope of the 
appended claire. 
I claire: 
The method of measuring localized soil pres- 
40 sures on the soil working surface of a ground en- 
gaging tool comprising the steps of recessing the 
back side of said soil working surface at a plu- 
rality of points to be studied to produce local- 
ized regions of reduced wall thickness, posi- 
45 tioning a thermal sensitive unit in each of said 
- iecesses so as to be responsive to the tempera- 
tures of said reduced wall thickness regions due 
fo friction when the tool is moved through soil, 
moving said tool through soil ai suci] depth as 
50 to immerse said localized reoEions, and recording 
the response variations of said thermal sensitive 
units. 
IALPK C. ]?REVIK. 
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